Introduction {#sec1_1}
============

The prevalence of childhood overweight and obesity in the Netherlands has increased since the 1980s, especially in cities with a mixed population of different ethnicity, such as Amsterdam \[[@B1],[@B2]\]. In girls aged 2-21 years, the prevalence of obesity has increased by 500% from 0.5% in 1980 to 2.2% in 2009 \[[@B1]\].

The treatment of childhood obesity is challenging since it demands a profound behavioral change of daily routine \[[@B3],[@B4]\]. Especially the maintenance of a reduced overweight is difficult to achieve \[[@B5]\].

Several factors are important during an effective treatment of obese children: Firstly, combined lifestyle interventions with behavioral counseling, physical exercise, and dietary advice are more effective than fragmented therapies with only one component \[[@B6]\]. Secondly, brief solution-focused therapy can induce a behavioral change in the setting of various medical problems and has been successfully applied to reduce childhood obesity \[[@B5],[@B7],[@B8],[@B9],[@B10],[@B11],[@B12],[@B13],[@B14],[@B15],[@B16]\]. Thirdly, 'close to home' treatment provided by community resources is beneficial \[[@B17]\].

This study evaluates an individual, community-based treatment for obese children and their families in Amsterdam. In this program, the team assisted the participants in recognizing their long-term goals and supported lifestyle changes to accomplish them. Solution-focused techniques were applied to develop a custom-made treatment plan. In order to match the daily routine of the participants, the activities were community-based.

We hypothesized that this intervention would stabilize or reduce the BMI z-score of the children.

Participants and Methods {#sec1_2}
========================

Recruitment {#sec2_1}
-----------

Recruitment of the participants occurred from July 2007 to May 2012 mainly via the Public Health Service of the city of Amsterdam, The Netherlands; a smaller group of children was referred by general practitioners or joined the program by self-referral. Learning disabilities were no exclusion criterion. All children that were recruited before May 2010 were enrolled in the 24-month analysis and all children recruited before May 2011 in the 12-month analysis.

Treatment Program {#sec2_2}
-----------------

### Medical Screening {#sec3_1}

At the first consultation, participants were screened for endocrine or syndromic causes of obesity as well as for comorbidity.

### Participant Assistance {#sec3_2}

The general aim of the treatment was to assist the participants to recognize their long-term goals. The treatment focused on positive lifestyle changes in various parts of daily routines and was not necessarily restricted to weight-related behavior.

### Brief Solution-Focused Therapy {#sec3_3}

At the second consultation, the special needs of each participant were explored applying the solution-focused approach. The basic standard format was a visit every 3 weeks; however, if the participant asked for more or less visits we adjusted the individual schedule. In subsequent consultations the participant was supported to sustain the changes. We applied a variation of the problem-solving and solution-oriented methods, as described elsewhere \[[@B5],[@B13],[@B14],[@B15],[@B18]\]. In brief, the 30-min consultations addressed the goals and how to overcome its barriers in maintaining eating and exercise behaviors required for sustaining lost weight: i) The miracle question (i.e., defining the scope): 'Imagine that, while you are sleeping tonight, a miracle happens. You wake up tomorrow, and you sense that you are on track toward making a decision. What will you be doing differently that will tell you that you are on track?'; ii) exception question (i.e., uncover the participants' successes and strengths): 'Are there times now that a little piece of the miracle happens? Tell me about these times. How do you get that to happen?'; iii) coping questions (i.e., uncover concrete acts undertaken by people coping with adversity and building a foundation to find solutions): 'How are you preventing things from getting worse?'; iv) scaling questions (i.e., making vague participant perceptions concrete and definable): 'On a scale of 1 to 10, how important is the problem for you?'; and v) implementation and evaluation (i.e., trying out a plan and evaluating its effectiveness): 'What solution plan are you going to try, and how will you know if it works?'. The participant decides together with the obesity coach on the needed frequency of sessions in order to reach the goals.

### Custom-Made, Community-Based Treatment Plan {#sec3_4}

Employing the solution-oriented technique, a custom-made treatment plan was developed by the participant and the team. The activities included behavioral, dietary and sports interventions. Special attention was paid to logistic aspects in order to align the activity with the needs of the participant and its family, such as daily schedule, home and activity address, etc. The activities were community-based in several local initiatives, independent from the clinical setting. Transfer policies were developed in collaboration with the municipal authorities of the City of Amsterdam.

### Treatment Team {#sec3_5}

The team consisted of various disciplines. Two pediatricians with training in solution-focused therapy ran a medical screening and conducted interviews to define the main goals of the treatment. Two obesity coaches, having been trained and supervised by the pediatricians and psychologists of the group, assisted the participants to translate these goals into their daily routine. They also maintained contact with community-based activities. During the consultations, the psychologists further consolidated the focus on long-term goals if significant pedagogical problems or a DSM-IV-TR diagnosis were suspected. Community-based family coaches helped the participants in their daily routine at home (between one and three visits), if necessary.

Outcome Measures {#sec2_3}
----------------

Before, after 12 months, and after 24 months of the treatment, first and last available height and weight were measured and used to calculate BMI z-scores. The difference in BMI z-score was defined as primary outcome. BMI z-score was calculated according to the results of the Forth National Growth Study by the Netherlands Organization for Applied Scientific Research (TNO), using the software program Growth Analyzer (3.5) \[[@B19]\].

Statistical Analysis {#sec2_4}
--------------------

To test the difference in SDS (standard deviation score) z-score reduction after 12 and 24 months, the variables for analysis derived from the measurements as described above. The group differences in BMI z-score and SDS z-score reduction (between gender, age groups, and ethnicity) were visualized with a box plot. Continuous variables with normal distributions are expressed as means ± standard deviation (SD) and were compared with the use of a paired Student\'s t-test. The chi-square test was performed to test the distribution of gender and ethnicity between children that completed versus children that did not complete the study. To test distribution of age, BMI, and BMI z-score between these groups an independent samples t-test was performed.

A Welch\'s ANOVA and Games-Howell post-hoc analysis were performed. Statistical significance was defined as p ℋ 0.05. We used SPSS version 20 (SPSS Inc., Chicago, IL, US) for the statistical calculations.

Results {#sec1_3}
=======

Basic Group Characteristics {#sec2_5}
---------------------------

In May 2012, 559 children had started the treatment 12 months ago, and 372 children had enrolled 24 months ago (tables [1](#T1){ref-type="table"}, [2](#T2){ref-type="table"}).

In the 12-month group, 302 (54%) were girls and 257 (46%) were boys. The average age at the start of the study was 9.6 ± 3.4 years. 11% of the children were Dutch, 21% were Moroccan, 18% were Turkish, 10% were of other ethnic background, and in 13% of the cases ethnicity data were missing (table [1](#T1){ref-type="table"}). The average BMI was 27.4 ± 5.4 kg/m^2^ and the average BMI z-score was 2.76 ± 0.54.

Completers versus Non-Completers {#sec2_6}
--------------------------------

An uneven distribution between the ethnicity of subjects that completed versus did not complete the study after 12 months was noticed (tables [1](#T1){ref-type="table"}, [2](#T2){ref-type="table"}): More Turkish and Moroccan children and less Surinamese/Caribbean children completed the study than expected. There was no difference in Dutch children. There was a significant difference in completing the study for the different ethnicities (p ℋ 0.03 after 12 months vs. 12.8 p ℋ 0.02 after 24 months).

There was no difference in gender (p = 0.12 after 12 months vs. p = 0.57 after 24 months) and BMI z-score between children that completed versus did not complete the study (p = 0.61 after 12 months and p = 0.55 after 24 months). However, children that completed the study tended to be younger (p = 0.07 after 12 months and p ℋ 0.05 after 24 months).

BMI z-Score after 12 Months {#sec2_7}
---------------------------

291 children (52%) were actively participating after 12 months of treatment (fig. [1](#F1){ref-type="fig"}). The average number of visits was 8.9 ± 6.6. Early responders (n = 22; 4%) were dismissed due to a significant weight loss (SD z-score reduction −0.30; 95% confidence interval (CI) 0.22-0.39; p ℋ 0.005) within the first year, after an average treatment duration of 9.5 ± 1.5 months. Also, in the children that completed the 12-month period, the BMI z-score was significantly reduced from a mean of 2.75 at the start to 2.59 at 12 months or later; i.e., a reduction by 0.16 BMI z-score (95% CI 0.11-0.20; p ℋ 0.005). Children younger than 6 years (n = 37) showed a BMI z-score decrease of 0.45 (95% CI 0.26-0.65; p ℋ 0.005), children between 6 and 11 years (n = 152) 0.12 (95% CI 0.07-0.17; p ℋ 0.005), and children older than 11 years (n = 102) 0.10 (95% CI 0.04-0.17; p ℋ 0.006). BMI z-score reduction differed significantly between children younger than 6 years and the other age groups (6-11 years and older than 11 years), as assessed by Welch\'s ANOVA (F(2,29) = 7.94; p ℋ 0.005) and Games-Howell post-hoc analysis (p = 0.004 and p = 0.005, respectively).

BMI z-Score after 24 Months {#sec2_8}
---------------------------

103 children (28%) were actively participating after 24 months of treatment (fig. [1](#F1){ref-type="fig"}). The average number of visits was 13.4 ± 8.4. Of this group, 50 children (13%) were dismissed before the end of the second year due to significant weight loss (SD z-score reduction −0.38; 95% CI 0.30-0.46; p ℋ 0.005). The average treatment duration was 12.9 ± 6.4 months. Furthermore, in the children that completed the 24-month period the BMI z-score was significantly decreased from a mean of 2.73 at the start to 2.59 at 12 months or later; i.e., a reduction by 0.15 BMI z-score (95% CI 0.07-0.23; p ℋ 0.005). Children younger than 6 years (n = 17) showed a BMI z-score decrease of 0.31 (95% CI 0.08-0.53; p = 0.01), children between 6 and 11 years (n = 60) 0.10 (95% CI 0.01-0.19; p = 0.03), and children older than 11 years (n = 26) 0.15 (95% CI 0.01-0.32; p = 0.07). BMI z-score reduction was not significantly different between the age groups, as assessed by Welch\'s ANOVA and Games-Howell post-hoc analysis.

There was no significant difference in the effectiveness of the treatment between genders or different ethnical background.

Conclusions {#sec1_4}
===========

Obese children and families that received the individual, community-based treatment applying solution-focused techniques showed a significant reduction in BMI z-score. The reduction in BMI z-score is slightly more beneficial than the average results of childhood obesity programs, as documented by a recent Cochrane systematic review \[[@B6]\].

Interestingly, there was a negative correlation of age and effect of the treatment. Younger children showed a greater loss in BMI z-score than older children. Especially children younger than 6 years reacted favorably to the treatment. This finding is in agreement with recent literature that demonstrates that obesity interventions at preschool age are effective \[[@B20],[@B21]\]. These results emphasize that a 'wait and see' routine in preschool age obesity is not appropriate and that the earlier the child is transferred to treatment, the better its effect is.

We did not find significant differences in treatment effect between ethnic groups. The advantage of an individual, solution-focused approach is that the treatment is also being adjusted to ethnic background. The participant finds its solution in their cultural context. While basic knowledge of the different ethnic backgrounds is needed by the treatment team, detailed knowledge of all aspects of the individual culture is not necessary. This study demonstrates its value of this approach in a multi-ethnic setting.

The aim of interventions addressing childhood obesity is the reduction in relative risk to develop significant comorbidity. At the same time, weight reduction in childhood obesity is difficult to achieve. However, several studies showed a significant improvement in cardiovascular risk factors even after a modest decrease in BMI z-score \[[@B22],[@B23]\].

A second aim of this study was to reveal factors that can improve childhood obesity therapy. In agreement with studies conducted elsewhere, we found a high dropout rate in our study \[[@B6]\]. In order to improve compliance, we have recently implemented the usage of short text messages in our program since these have been shown to improve adherence to the treatment \[[@B24],[@B25]\]. In this study, patients were dismissed after three 'no-shows'. We will implement a call by a member of the treatment team after the first missed visit. Compliance might also be ameliorated by special attention to patients with characteristics known for a treatment failure, such as irregular eating pattern, older age, and broken families \[[@B26]\]. Finally, many studies emphasize the importance of a family approach \[[@B27],[@B28],[@B29],[@B30],[@B31],[@B32],[@B33],[@B34],[@B35],[@B36],[@B37]\]. The greater effect of treatment in children younger than 6 years illustrates the importance of participation of the parents in the process. In conclusion, family involvement is an important part of childhood obesity therapy.

To achieve an increase in family involvement, a closer collaboration between the players in childhood obesity treatment is necessary. We propose that a joint operation of obesity coaches, general practitioners, and clinical pediatricians during shared consultation hours in community-based health centers will improve the participation of the family. Today, in the Netherlands, the transfer of patients between the community health centers, the general practitioner, and pediatricians means a transfer between different organizations and locations. Joined consultation hours might improve childhood obesity care by decreasing organizational barriers while being as close to the living space of the family as possible.

In conclusion, this study shows a significant reduction in BMI z-score during a 12- and 24-month treatment of obese children on the basis of an individual, community-based treatment applying solution-focused techniques. By means of a joint operation of the players in childhood obesity therapy and an intensified effort regarding patients with a high risk of dropout, the results might be further improved.

Shortcomings of the Study {#sec2_9}
-------------------------

Shortcomings of the study are the lack of a control group due to its design and the missing data from participants that did not finish the complete treatment period. Due to these shortcomings the study might fail to detect any rebound effects in the group of subjects that dropped out of the study, or changes in weight by external lifestyle factors.
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###### 

Ethnicity if \>12 or \>24 months in the study: Uneven distribution between ethnicity of subjects that completed versus not completed the study for 12 months. More Turkish and Moroccan children and less Surinam/Caribbean children completed the study than expected. There was no difference in Dutch children. There was a significant difference in completing the study for the different ethnicities (p \< 0.03 after 12 months vs. p \< 0.02 after 24 months)

  Ethnicity   At start if \>12 months in study   At start if \>24 months in study                                    
  ----------- ---------------------------------- ---------------------------------- ---------- ---------- ---------- ----------
  Dutch       64 (11%)                           32 (11%)                           32 (12%)   41 (11%)   8 (8%)     33 (12%)
  Moroccan    118 (21%)                          71 (24%)                           47 (18%)   81 (22%)   35 (34%)   46 (17%)
  Turkish     100 (18%)                          60 (21%)                           40 (15%)   81 (22%)   24 (23%)   57 (21%)
  Caribbean   98 (18%)                           42 (14%)                           56 (21%)   65 (18%)   16 (16%)   49 (18%)
  Other       107 (19%)                          48 (17%)                           59 (22%)   63 (17%)   12 (12%)   51 (19%)
  Missing     72 (13%)                           35 (12%)                           37 (14%)   41 (11%)   8 (8%)     33 (12%)

###### 

Gender, age, BMI, and BMI z-score if \>12 or \>24 months in the study. There was no difference in gender (p = 0.12 after 12 months vs. p = 0.57 after 24 months) and BMI z-score between children that completed versus not completed the study (p = 0.61 after 12 months and p = 0.55 after 24 months). However, children that completed the study tended to be younger (p = 0.07 after 12 months and p \< 0.05 after 24 months)

                At start if \>12 months in study   At start if \>24 months in study                                                                                    
  ------------- ---------------------------------- ---------------------------------- ------------- -------- ------ ------------- ------------- ------------- -------- --------
  Male          257 (46%)                          138 (46%)                          119 (44%)              0.12   161 (43%)     47 (46%)      114 (42%)              0.57
  Age, years    9.6 ± 3.4                          9.3 ± 3.2                          9.8 ± 3.6     ± 0.29   0.07   10.1 ± 3.4    9.1 ± 2.9     10.5 ± 3.4    ± 0.38   0.05
  BMI           27.4 ± 5.4                         26.9 ± 4.9                         27.9 ± 5.8    ± 0.45   0.05   27.5 ± 5.4    26.3 ± 4.4    28.0 ± 5.7    ± 0.62   \<0.05
  BMI z-score   2.76 ± 0.54                        2.75 ± 0.51                        2.77 ± 0.57   ± 0.05   0.61   2.75 ± 0.52   2.73 ± 0.51   2.77 ± 0.52   ± 0.06   0.55
